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为关键的技术——媒体接入控制 MAC (Media Access Control) 协议，设计了一套
新型水声通信网工作协议 MACA-U (Multiple Access Collision Avoidance for 
Underwater Wireless，水下多址接入避碰协议)，使用 OPNET 进行网络仿真并与现
有水声通信网络仿真实验结果进行比较，从理论上分析了该协议的可行性和有效
性。 
论文采用 LabVIEW8.2 虚拟仪器软件对 MACA-U 协议进行软件实现，并与
另一组设计的物理层模块配合，构建了一套包含四个网络节点在内的小型水声通
信网络 UAMS（Underwater Acoustic Multi-nodes communication System）并进行了
联网实验。通过多次实验室水池实验，验证了论文所提出的 MACA-U 协议在多
跳式和集中式两种不同网络拓扑结构下的工作性能。实验结果表明，论文所提出
的 MACA-U 协议能有效、可靠工作，系统易于扩展，具有一定的抗干扰能力。 
 































   
Abstract 
Underwater acoustic communication (UAC, Underwater Acoustic Communication) 
Technology plays an important role in marine resource exploitation and national 
security etc. With rapid development of marine resource exploitation and the demand of 
National Ocean security, UAC and UAN (Underwater Acoustic communication 
Network, based on UAC) technology has been paid more and more attention. However, 
underwater acoustic (UWA) channel is expressed as a complex channel which is 
randomly variable in time-space-frequency, coupled with high noise, narrow bandwidth, 
low transmission speed, large fluctuation and transmission delay, added with the 
specialties of UAN, such as the changefully topologies, energy-constrained nodes, etc, 
which makes it difficult to design and build a robust and high-efficiency UAN system. 
Apart from the high performance of the point-to-point communications system, the 
network protocol is also an important technique for the designation of UAN system, for 
it determines the Media Access Control (MAC) mechanism, network topology and 
routing method, etc. This paper is just put forward in such circumstances, combined 
with the national 863 specific subject “Distribute UAC Technology research in ocean”. 
Consulted abundant domestic and foreign relevant references, according to 
physical characteristics of UWA channel and specials of UAN, the paper brought up 
new UAN protocol MACA-U （Multiple Access Collision Avoidance for Underwater 
Wireless）. Some OPNET network simulation results had brought out the feasibility and 
efficiency of MACA-U in theory.  
Subsequently, this paper used LabVIEW8.2 to realize the software of MACA-U, 
and then to meet up with the physical layer module to build a small UAN system called 
Underwater Acoustic Multi-node communications System (UAMS, Underwater 
Acoustic Multi-nodes communication System) including 4 nodes of the distributed 
communication. The pool experimental results show the efficiency of the MACA-U 
protocol worked under the two different topologies: multi-hopping and master-slave 














   
the anti-interference ability of UAMS and expressed a good performance in reliability 
and efficiency. 
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 (1) 水下固定区域的监视 






















 (2) 各类环境数据的收集 
这类网络一般由几种传感器组成，除了一个固定位置的传感器外，更多的是
被放置在自由移动的设备上，这类网络的代表是自治海洋采集网络 AOSN 










进行全面分析的基础上，提出一种新型网络协议 MACA-U，并基于 LabVIEW 虚
拟仪器软件进行系统设计和实现，配合物理层模块构建小型水声通信网，在水池









































强衰减，导致声传播损失。传播损失与频率及距离之间的关系如图 1.1 所示。 
 
 
图 1.1 浅海水声信道中传播损失与频率及距离之间的关系 
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